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Two sp'ecies of Pterocladia J . Agardh, P. caespitosa (Kylin) comb. nov. and P. caloglossoides (Howe) Dawson , 
have been found to be present on rocks in the intertidal regions of Natal. Pterocladia caespitosa was originally 
described from Natal as a species of Gelidium Lamouroux and is transferred to Pterocladia because of its uniloculate 
cystocarps. Pterocladia caloglossoides has not been reported from Africa before this time, being known only 
on the coast of Peru, western America, Hawaii and Australia. Its identity in Natal has been confirmed by its isolation 
into laboratory culture and the study of tetrasporangiate, male and female plants. 
Twee spesies van Pterocladia J. Agerdh, P. caespitosa (Kylin) comb. nov. en P. caloglossoides (Howe) Dawson, 
is op die rotse in die intergetygebiede in Natal aangetref. Pterocladia caespitosa is oorspronklik beskryf uit Natal 
as 'n spesie van Gelidium Lamouroux en is na Pterocladia oorgeplaas van wee sy monolokulere sistokarpe. 
Pterocladia caloglossoides is nie voorheen in Afrika gevind nie en was slegs bekend aan die kus tipelokaliteit 
van westelike Amerika, Hawaii en Australie. Die identiteit in Natal is bevestig deur isolering in laboratoriumkultuur 
en die studie van tetrasporangiate, manlike en vroulike plante. 
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Introduction 
Pterocladia J. Agardh is a widespread red algal genus through-
out tropical, sub-tropical and temperate regions of the world 
and some species, especially the type, P. lucida (Turner) J. 
Agardh, which occurs in New Zealand, is an important source 
of agar. The genus is closely related to Gelidium Lamouroux 
and is separated only on characteristics of the cystocarp. These 
are uniloculate with one ostiole in Pterocladia whereas in 
Gelidium they are biloculate and with two to several ostioles. 
The reliability of this character and dependence on it for 
separation of the two genera is discussed by Fan (1961) and 
Santelices & Stewart (1985). [Santelices & Stewart (1985) stated 
that there are two 'female reproductive structures' in Gelidium 
and one in Pterocladia, but they surely meant to refer to 
cystocarps instead.J Akatsuka (1970, 1981, 1986) separates 
Pterocladia from Gelidium on form and arrangement of outer 
cortical cells, particularly in mid regions of the main axis. In 
Pterocladia these cells are ovoid, pyriform or elliptic and the 
long axis is orientated parallel to the thallus surface. In longi-
tudinal section the outer cortical cells of Pterocladia have the 
long axis periclinally arranged and they often lie oblique to 
the thallus surface. Outer cortical cells in similar positions in 
Gelidium, however, are orientated mostly perpendicular to 
the thallus surface and the cell shape is variable but mostly 
ovoid. Previously recorded from tropical western Africa 
(Lawson & John 1982) and from tropical regions of east 
Africa (Gerloff 1957; Isaac 1967; Jaasund 1976, 1977), it 
seemed that Pterocladia did not extend into South Africa 
(Seagrief 1984) but our collections in Natal have uncovered 
two species . 
Materials and Methods 
Citation of specimens is by a general collection number 
designated by the letters Nat for all specimens made for the 
Natal Benthic Algal research program at the University of 
Natal in Pietermaritzburg. Citations in which this number is 
followed by a NU number indicate that specimens from these 
collections having that accession number are deposited in the 
University Herbarium. Otherwise the specimen is represented 
only by a slide or a vial of liquid-preserved specimens, or both, 
filed in the Natal Benthic Algal program's collection. 
Pterocladia in Natal 
Thalli perennial, attached by rhizomatous branches that may 
form a turf. Upright branches commonly compressed, usually 
having highly branched narrow blades that are distichously 
branched. Thalli uniaxial, having a cortex of few to several 
layers of spheroid to ovoid cells and a medulla consisting of 
large, elongate colourless cells. Rhizines are present in inner 
cortical and medullary regions. Tetrasporangia and sperm a-
tangia are borne in sori on branch tips or in marginal prolifera-
tions. Mature cystocarps have one (sometimes more) ostioles 
on one side of the cystocarp which is uniloculate. Carpospo-
rangia are borne in short chains. 
1. Pterocladia caloglossoides (Howe) Dawson 
Univ. S. Calif. Pub!., Allan Hancock Pacific Exped. 17:76 (1953); 
Norris & Hollenberg, Syesis 2:116 (1969); Hollenberg & Abbott, 
Supp!. to Smith's Marine Algae of the Monterey Peninsula, in Smith, 
Mar. Alg. of the Monterey Peninsula 2nd edn., p. 49(659) (1969); 
Abbott & Hollenberg, Marine Algae of California, p. 349 (1976); 
Santelices, Pacific Sci . 31 :78 (1977); Stewart & Norris, Phycologia 
20:281 (1981); Cribb, Marine Algae of the southern Great Barrier 
Reef, Pt. I. Rhodophyta, p. 34 (1983). 
Gelidium caloglossoides Howe, The Marine Algae of Peru, p. 96 
(1914); Weber-van Bosse, Siboga Exped. Monogr. 59:226 (1921); 
Hollenberg, Bull. Torrey Bot. Club 69:534 (1942); Smith, Marine 
Algae of the Monterey Peninsula, p. 194. 
Pterocladia parva Dawson, Univ. S. Calif. Pub!., Allan Hancock 
Pacific Exped. 17:77 (1953). 
Originally described from Peru, P. caloglossoides is now 
recognized as widespread in the Pacific, occurring in North 
America from Mexico (Stewart & Norris 1981) north to 
Washington (Norris & Hollenberg 1969), in Hawaii (Santelices 
1977) and in the Australian Great Barrier Reef (Cribb 1983). 
Previously unknown in Africa, this species has been recognized 
as a turf-forming species on the central Natal coast. Its identity 
was confirmed only after it was isolated into unialgal culture 
and all reproductive stages except cystocarp formation were 
observed in the laboratory. 
Branches are mostly prostrate, cylindrical to compressed, 
and attached by peg-like hold fasts to the substratum, often 
at regular intervals of growth, approximately 500 !-lm apart 
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(Figures 1, 2 & 3). Upright branches are formed at many of the 
points of attachment, usually in pairs but sometimes 3 - 6 may 
be present (Figures 2 & 3). Some of the upright branches may 
become repent and continue the prostrate system (Figure 1). 
Upright branches often are determinate in growth, at least 
temporarily, measuring up to 3 mm long and 100- 400 11m 
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broad. Broader branches are usually fertile, male branches 
forming spermatangia that completely cover the surface except 
the margins (Figure 5) and the attenuated proximal part. 
Released mature spermatia form a watery gelatinous 'cloud' 
that envelopes the fertile branch. Tetrasporangia are formed 
in sori that terminate branches, the sporangia being arranged 
Figures 1-5 Plerociadia caloglossoides. 1. Habit of the plant showing prostrate and upright branches as well as rhizoidal branches (arrowed). 
Constrictions on upright branches represent resumed seasonal growth or growth after cropping. 2. More highly magnified prostrate branch and 
two clusters of upright branches opposite rhizoidal branches (arrowed). 3. Terminal part of a prostrate branch showing the apical cell, early development 
of a new rhizoidal branch, a more fully developed rhizoidal branch, and early stages in development of three upright branches (from cultured 
plant). 4. A tetrasporangial branch showing arrangement of tetrasporangia in V-shaped rows. S. Section through a fertile part of a male branch 
showing spermatangia releasing spermatia on the two broad sides of the branch. Note the central row of medullary cells and the few scattered 
rhizines (one is arrowed) in the medulla (from cultured plant). 
-
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in regular V -shaped rows (Figure 4) . Carpogonial branches 
are also formed on the broader tips of upright branches. 
Fertile branches can become indeterminate and develop into 
axes similar to the ones that produced them. Natalian speci-
mens have a simple anatomical structure in which outer 
cortical cells are spheroidal, ovoidal, or almost rectangular 
and up to 12 J..Lm in diameter. The orientation of ovoidal and 
rectangular cells is parallel to the thallus surface but they rarely 
are obliquely arranged as observed in longitudinal section. 
Inner cortical cells are slightly larger (up to 15 x 18 J..Lm) and 
the single row of medullary cells have a diameter of 15 J..Lm 





cells and the medulla are several rhizines having very thin 
lumina and thick walls (Figure 5). 
According to Santelices (1977), P. caloglossoides is particu-
larly characterized by its 'radially produced, divaricate branch-
es, the occurrence of only one row of medullary cells, the 
large size of the cortical cells, and the V -shaped arrangement 
of young sporangia.' The Natalian specimens have all of these 
basic characteristics. 
Thalli of P. caloglossoides were first found in Natal in turf 
where plants consisted of minute prostrate thalli having re-
gularly spaced opposite upright short branches (Figure 1), a 
form that reminded me of Pterocladia caloglossoides (Howe) 
soopm 
Figures 6-8 Pterocladia caespitosum. 6. Habit of the plant showing long and short branches, some showing areas of regeneration. 7. Part 
of a branch showing tetrasporangial branchlets. 8. A cystocarpic branchlet showing the uniloculate cystocarp having a single ostiole (arrowed). 
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Dawson (1953) as I had known it in North America (Norris 
& Hollenberg 1969). Verification of its identity, however, was 
impossible until fertile specimens could be found and a few 
tetrasporangiate branches were later revealed in our collections. 
Also it was possible to isolate this species into unialgal culture 
where many branches of the thalli became tetrasporangiate. 
The form of the fertile branches in culture, which have tetra-
sporangia arranged in V -shaped rows in distal ends of upright 
branches (Figure 4), is characteristic for Pterocladia caloglos-
soides. Tills arrangement of sporangia, in addition to structural 
characters as outlined for this species by San tel ices (1977), 
assured me that the Natalian plants are Pterocladia caloglos-
soides. The arrangement of the outer cortical cell long axis 
parallel to the thallus surface, according to the scheme of 
Akatsuka (1970, 1981, 1986), lends support to the identifica-
tion of our Natalian plants in the genus Pterocladia. Germina-
tion of tetras pores in culture produced male and female 
gametophytes which have periodically become fertile . Sper-
matangia cover most of the short upright branches and carpo-
gonial branches are borne mostly in distal regions of similar 
branches on female plants. Unfortunately, it has been impos-
sible to cause fertilization of the carpogonia and, to this time, 
cystocarps have not been formed in the cultures. Cystocarps 
in P. caloglossoides have been found only once (Dawson 1953) 
when they were shown to have a single locule, and it was for 
this reason that Dawson transferred Howe's Peruvian species 
to Pterocladia and extended the range northward into Mexico. 
Since the time of its description (as Gelidium) in Peru (Howe 
1914), Pterocladia caloglossoides has been reported from a 
reef near Sumatra (Weber-van Bosse 1921), farther north on 
North America's west coast (Abbott & Hollenberg 1976; 
Norris & Hollenberg 1969), Hawaii (Santelices 1977) and 
Queensland (Cribb 1983). The discovery of this species in 
Natal, therefore, extends its range across the Indian Ocean. 
Specimens examined 
-2930 (Pietermaritzburg): Reunion Rocks ( - ~O), 16 - IV - 1984, 
Nat 2047 (NU (09418). 
-3030 (Pon Shepstone): Rocky Bay, Park Rynie ( - CB), 
28 - VIII - 1984, Nat 2426. 
2. Pterocladia caespitosum (Kylin) R.E. Norris, comb. 
nov. 
Gelidium caespitosum Kylin, in Lunds Univ . Arsskr. N.F ., Avd . 
2, 34(8):8 (1938); Lectotype: Because it seems to be impossible to 
match any of the specimens on the type sheet with Kylin's drawings 
of this species, it seems probable that he made his drawings from 
liquid-preserved specimens that may have been subsequently dried. 
The type sheet is in the general algal herbarium at the University 
of Lund, Sweden (without a number) and includes numerous speci-
mens. It seems quite certain that all the specimens on the type sheet 
are this species. The sheet has most specimens mounted directly on 
it whereas there are four specimens mounted on a separate card 
that is attached to the sheet. It is on this card that Kylin has written 
the identification of the species as well as data for its collection. 
Observing this card so that Kylin's writing is upright, I select a typical 
one for the species, the second specimen from the left on the card, 
as the lectotype specimen for Gelidium caespitosum. 
Isaac, Marine Algae of Inhaca Island and of the Inhaca 
Peninsula. 1. J1. S. Afr. Bot. 22: 183 (1956); Pocock in MacNae 
& Kalk, A Natural History of Inhaca Island, Mocambique, p. 26 
(1958); Isaac, Marine Bot. of the Kenya coast. I. A first list of Kenya 
marine algae, 11. E. Afr. Nat. Hist. Soc. 26: 79 (1967). 
Pterocladia caespitosum thalli are usually under 3 cm high 
and less than 1 mm broad. The upright plants often grow in 
clusters, having a stoloniferous prostrate system, but usually 
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do not form a turf (Figure 6) . The thallus texture is soft and 
flexuous and they have a characteristic relatively bright pur-
plish-red colour that makes the plants outstanding in their 
natural habitat. Thalli often have a few long branches, almost 
equal in length, often attached near to one another and in 
some specimens giving an overall umbellate appearance to the 
plant. Apices of branches usually do not taper to an acute 
point but remain the same diameter as in more proximal parts 
of the branch. Blades may have a series of small proliferous 
bladelets , distichously arranged, in distal regions, but many 
branches remain unbranched. Blades measure up to 200 11m 
in cross-sectional view and the cortex is comprised of three 
layers, a single layered outer cortex of small elliptical to 
rectangular cells (up to 15 11m in diameter) and two layers 
of cells in the inner cortex having larger cells (up to 14 11m 
in diameter). The medulla is comprised of colourless cells that 
are up to 18 11m in diameter. In the flattened blade the 
medulla is 5 - 8 layers of cells in thicker regions and may 
contain rhizines as well as a few filaments of narrow pig-
mented cells . Rhizines sometimes are present only in edges 
of blades and no rhizines were found in some sections of 
prostrate branches as well as in upper regions of blades. The 
arrangement of the outer cortical cells in mid regions of the 
thallus axis is with the long axis parallel to the thallus surface 
and longitudinal sections in this region often show these cells 
to be obliquely arranged and support Akatsuka's (1970, 1981, 
1986) use of this character to separate Pterocladia from other 
genera, particularly Gelidium. Distal marginal bladelets often 
are fertile, bearing a single sorus of tetrasporangia (Figure 7), 
spermatangia or a single cystocarp (Figure 8). 
Cystocarpic plants were found in one collection (Nat 1424, 
Rocky Bay, Park Rynie, Natal, 9 - IX - 1983) and they are 
uniloculate and clearly have a single ostiole present (Figure 8), 
a characteristic of the genus Pterocladia. In addition, carpos-
porangia were observed occurring in short chains rather than 
singly as in Ge/idium, a second characteristic that endorses 
the transfer of this species to Pterocladia 
Specimens examined 
- 2930 (Pietermaritzburg): Reunion Rocks ( - ~O), 16 - IV - 1984, 
Nat 1882 (NU (09054) &' 2022, (NU (09219). 
- 2931 (Stanger): Umdloti Beach ( - CAl, 8 - VII - 1938, (NU 
(07868) Pocock &' Papenfuss 1328; 14 - II - 1983, Nat 1017, (NU 
(07051). 
- 3030 (Port Shepstone): Isipingo Beach ( - BB), 16 - VII - 1938, 
Pocock 2343 (GRA). 
- 3030 (Pietermartitzburg): Rocky Bay, Park Rynie ( - BC), 29, 
30 - I - 1983, Nat 0902; 9 - IX - 1983, Nat 1424. 
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